A 73-year-old woman was admitted with fever, arthralgia, and swelling of the hands and feet. She was diagnosed with remitting seronegative symmetrical synovitis with pitting edema (RS3PE) accompanied by breast carcinoma, a type of paraneoplastic syndrome. Treatment with acetaminophen and diclofenac sodium for fever and arthralgia proved minimally effective. She experienced great difficulty in walking and grasping smoothly due to edema; therefore, clarithromycin (CAM) was added in expectation of its anti-inflammatory effects. About 10 days after starting CAM treatment, pitting edema improved considerably. Fever and arthralgia did not improve satisfactorily after resection of breast carcinoma, and thus she was successfully treated with low-dose prednisolone (PSL). This case suggests that other than surgical resection of the neoplasm, CAM and PSL treatment for RS3PE associated with neoplastic disease may be effective.
INTRODUCTION
Remitting seronegative symmetrical synovitis with pitting edema (RS3PE) is an inflammatory syndrome characterized by symmetrical sinovitis with pitting edema of the dorsa of the hands and/ or feet. Glucocorticoid (GC) remains the mainstay of treatment for RS3PE not associated with neoplastic disease. GC therapy usually dramatically improves the clinical picture, but is known to be of limited use for RS3PE associated with neoplastic disease. Macrolide antibiotics such as erythromycin and clarithromycin (CAM) show not only antibacterial activity, but also anti-inflammatory effects.
In terms of anti-inflammatory effects for rheumatic diseases, successful macrolide treatment of rheumatoid arthritis has been reported [1] . We report herein a case of RS3PE associated with breast carcinoma, in which pitting edema and continuous fever/arthralgia after resection of the carcinoma were successfully treated using CAM and prednisolone (PSL), respectively.
CASE REPORT
A 73-year-old woman was admitted with a 2-week history of fever, acute arthralgia, and edema of both the hands and feet. She had a 4-year history of diabetes mellitus (DM), but no significant family history of relevant illnesses, including rheumatic disease. Physical examination revealed slightly tender articular swellings in bilateral wrist, hand, knee and foot joints, with marked pitting edema on bilateral dorsa of the hands and feet (Fig. 1A) . No symptoms or signs of collagen disease, including exanthema, muscle weakness, and Raynaud's phenomenon, were evident. Laboratory findings (Table   1 ) were as follows: white blood cell count, 8,090/μL; aspartate aminotransferase, 16 IU/L; alanine aminotransferase, 7 IU/L; blood urea nitrogen, 7.8 mg/dL; creatinine, 0.32 mg/dL; total protein, 7.5 g/dL; albumin, 2.7 g/dL; and C-reactive protein (CRP), 18.5 mg/dL. for fever and arthralgia, but proved to have almost no effect (Fig. 4) .
For pitting edema, because the patient had suffered from uncontrolled DM and complained of great difficulty in grasping and walking due to the edema, she was treated with CAM at 800 mg/ day as an alternative to GC in expectation of its anti-inflammatory effects until surgical resection of the breast carcinoma could be performed. By about 10 days after starting CAM treatment, pitting edema showed considerable improvement (Fig. 1B) . Fever and arthralgia improved slightly, with CRP level decreasing to 13.9 mg/ dL. The patient underwent total mastectomy of the right breast and right axillary lymph node dissection (pT2N0M0). Histopathological examination of swollen axillary lymph nodes identified reactive lymphadenitis, so additional chemotherapy was considered unnecessary. Despite the resection of breast carcinoma, fever and arthralgia did not improve satisfactorily, with a CRP level of 9 mg/dL. DM was largely under control; therefore, she was treated with prednisolone (PSL) at 10 mg/day. Two weeks after starting PSL treatment, fever, arthralgia, and pitting edema had completely resolved (Fig.   1C ), and CRP level had decreased to 0.2 mg/dL.
DISCUSSION
The etiology of RS3PE remains unclear. However, RS3PE is sometimes associated with neoplastic and autoimmune diseases. Regard- Fig. 2A,   B ). Gallium scintigraphy revealed uptake in the regions of bilateral shoulder, elbow, wrist, hand, knee, and foot joints (Fig. 3) . Esophagogastroduodenoscopy and colonoscopy showed no abnormal lesions associated with malignancy. Moreover, no malignant gynecological lesions were found. Ultrasonography-guided needle biop-http://jsms.sch.ac.kr ing neoplastic disease, prostatic, gastric and colonic carcinomas seem to be the most frequently associated neoplasias [2] . Few cases of RS3PE associated with breast carcinoma have been reported [3] .
The malignancy rate associated with RS3PE has been reported to be as high as 54% (32/59) [4] . The mechanism of association between RS3PE and neoplasma remains uncertain, but soluble factors such as interleukin (IL)-6 and tumor necrosis factor (TNF)-α produced by the tumor may be involved [5] . Alternatively, proinflammatory cytokines including vascular endothelial growth factor (VEGF) triggered by neoplasia may be involved [4] . The synthesis of factors such as IL-6 is reportedly linked to paraneoplastic polyarthritis [6] . Similarly, elevated VEGF levels are reportedly associated with edema through the effects on permeability [7] .
In most cases, symptoms of RS3PE associated with neoplastic disease disappear following surgical treatment of the carcinoma or chemotherapy. In the present case, however, clinical findings such as fever, arthralgia, and CRP level did not improve satisfactorily, despite resection of the carcinoma, but completely resolved with PSL. These findings may be attributable to breast carcinoma cells other than resected breast carcinoma cells remaining latent or some continued carcinoma-induced trigger on cytokine production. For RS3PE not associated with neoplastic disease, GC remains the mainstay of treatment. However, GC therapy is known to offer little efficacy against RS3PE associated with neoplastic disease. In the present case, GC therapy, namely PSL at 10 mg/day, resulted in complete resolution of clinical findings within 2 weeks. Polyarthritis and edema with gastric carcinoma have been reported to be partially relieved by GC therapy [8] . GC therapy may thus prove effective against RE3PE associated with neoplastic disease, as in the present case.
CAM achieved considerable improvement of pitting edema, slight fever, arthralgia and elevated CRP levels. Apart from antibacterial activity, macrolides show a broad spectrum of pharmacological effects, including anti-inflammatory activity. Macrolides have been shown to affect several pathways of the inflammatory process, such as the production of proinflammatory cytokines [1] .
In fact, CAM has been reported to suppress TNF-α and IL-6 pro-duction [9] . Similarly, inhibitory effects of CAM on VEGF production have been recognized [10] . Based on these findings, the effectiveness of CAM against RS3PE might result from anti-inflammatory effects suppressing these cytokines, particularly VEGF.
RS3PE is one of the most common chronic inflammatory syndromes in elderly individuals. As elderly patients have a tendency to suffer from chronic diseases that are exacerbated by the use of GCs, such as DM, osteoporosis, and hypertension, CAM, particularly in combination with reduced conventional doses of GC, may offer a useful option for treating elderly patients with RS3PE. However, because only this single case has been reported, more research is necessary before CAM therapy can be recommended.
